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英文缩写 英文全称 中文全称 
Bcl-2 B-cell lymphoma-2 B 淋巴细胞瘤-2 蛋白 
bp Base pair  碱基对 
BSA Bovine serum albumen  牛血清蛋白 
cDNA Complementary DNA 互补脱氧核糖核酸 
DAPI 4',6-diamidino-2-phenylindole 4',6-二脒基-2-苯基吲哚 
DEPC Diethyl pyrocarbonate  焦碳酸二乙酯 
DMSO Dimethyl sulfoxide 二甲基亚砜 
DNA  Deoxyribonucleic acid 脱氧核糖核酸 
dNTP Deoxynucleotide triphosphates 脱氧核苷三磷酸 
DTT DL-Dithiothreitol 二硫苏糖醇 
EDTA Ethylenediamine tetraacetic acid 已二胺四乙酸 
EGFP Enhanced green fluorescent protein 增强绿色荧光蛋白 
FBS Fetal bovine serum 胎牛血清 
HBSS Hank's balanced salt solution Hank's 平衡溶液 
His Histidine 组氨酸 
Hsp70 Heat shock protein 70 热休克蛋白 70 
IAPs Inhibitor of apoptosis proteins 凋亡蛋白抑制因子 
IgG Immunoglobulin G 免疫球蛋白 G 
kDa Kilodalton 千道尔顿 
LB Lurial bertani medium LB 培养基 
LMP Lysosomal membrane permeabilization 溶酶体膜通透作用 
LPS Lipopolysaccharide 脂多糖 
MD Minimal dextrose medium 最小葡萄糖培养基 
















英文缩写 英文全称 中文全称 
M6P Mannose-6-phosphate 6-磷酸甘露糖 
MWCO Molecular weight cut off 截留分子量 
OD Optical density 光密度 
ORF Open reading frame 开放阅读框 
PAGE Polyacrylanide gel electrophoresis 聚丙烯酰胺凝胶 
PBS  Phosphate buffer saline  磷酸盐缓冲液 
PCR Polymerase chain reaction 聚合酶链式反应 
pH Potentiometric hydrogen ion concentration 氢离子浓度指数 
PVDF Polyvinylidine fluoride 偏氯氟乙烯 
qPCR Quantitative real-time PCR 实时荧光定量 PCR 
RNA Ribonucleic acid 核糖核酸 
ROS Reactive oxygen species 活性氧分子 
SDS Sodium dodecyl sulfate  十二烷基硫酸钠 
SFM Serum free medium 无血清细胞培养基 
TLR Toll-like receptor Toll 样受体 
TNF-α Tumor necrosis factor-α 肿瘤坏死因子-α 
TUNEL 
Terminal deoxynucleotidyl transferase 
mediated dUTP nick-end labeling 
脱氧核糖核苷酸末端转移酶
介导的缺口末端标记 
WSSV White spot syndrome virus 白斑综合征病毒 





























SpCathB、SpCathL 和 SpCathD。本论文主要研究成果如下：  
1. 克隆获得了 SpCathB、SpCathL、SpCathD 的开放阅读框（Open reading 
frame, ORF）序列并进行生物信息学分析。三种组织蛋白酶的一级结构都是由信
号肽、前体肽和成熟肽组成，其中 SpCathB 和 SpCathL 属于半胱氨酸蛋白酶而
SpCathD 属于天冬氨酸蛋白酶。SpCathB ORF 序列全长 999 bp，编码 322 个氨基
酸残基，预测有三个半胱氨酸蛋白酶活性位点；SpCathL ORF 序列全长 1029 bp，
编码 342 个氨基酸残基，预测有三个半胱氨酸蛋白酶活性位点；SpCathD ORF
序列全长 1158 bp，编码 385 个氨基酸残基，预测有两个天冬氨酸蛋白酶活性位
点和一个非消化性组织蛋白酶 D 特征序列。 
2. 揭示了 SpCathB、SpCathL、SpCathD 在正常机体的组织分布特性以及在
机体受到副溶血弧菌和 LPS 感染后的基因表达变化模式。结果表明 SpCathB、
SpCathL、SpCathD 的表达特性十分相似，在正常雌、雄蟹所采集的各个组织中
均有不同程度的表达，其中肝胰腺和中肠的相对表达量较高。在机体遭受副溶血


















3. 获得了纯化的真核表达 proSpCathL 蛋白并测定其酶学性质。利用毕赤酵
母表达系统对 proSpCathL 进行真核表达，利用镍离子金属螯合亲和层析获得其
纯化蛋白，研究结果表明 proSpCathL 表达产物在酸性条件下能够自催化形成约
30 kDa 的成熟肽。酶活性测定结果证明表达产物具有组织蛋白酶 L 活性，且测
得最适 pH 为 pH 5，最适温度为 30℃。 
4. 初步探索了 SpCathB、SpCathL、SpCathD 在细胞凋亡中的作用。共定位
实验结果表明，SpCathB、SpCathL、SpCathD 在转染入昆虫细胞后均能进入溶酶
体。TUNEL 检测结果表明，单独转染 SpCathB、SpCathL、SpCathD 不能直接诱
导昆虫细胞凋亡，但将 Sp-caspase 与 SpCathB、SpCathL、SpCathD 分别共转染
后细胞凋亡的现象增多，说明这三个蛋白可能具有促进细胞凋亡的作用。细胞外





























   Scylla paramamosain is an important farming breed found along the southeastern 
coast of China with high nourishment value and economic value. However, problems 
with microorganism infection have heavily impacted on commercial S. paramamosain 
farming. In recent years, the importance of disease control has attracted numerous 
attention about the immune mechanism of S. paramamosain. Cathepsins as members 
of lysosomal proteases are involved in many physiological activities such as 
intracellular protein degradation, zymogen or prohormone activation, immune 
regulation, inflammatory response, and extracellular matrix remodeling. Thus 
studying the functional properties of cathepsins of S. paramamosain will contribute to 
understanding the innate immune systems of crustaceans. So far the studies about 
cathepsins mainly concentrate on mammals while studies on crustaceans are very 
limited. In our previous study, three partial cDNA sequences exhibited certain 
sequence homology with cathepsin B, L and D were obtained from the embryo 
transcriptome library of S. paramamosain, and were named as SpCathB, SpCathL and 
SpCathD. The main findings are shown as followed: 
   1. The open reading frame (ORF) sequences of SpCathB, SpCathL and SpCathD 
were obtained and their amino acid sequences were analyzed by bioinformatic 
methods. All three proteins were composed of a signal peptide, a propeptide domain 
and a mature domain. 999 bp ORF sequence of SpCathB encoded 322 amino acids, 
and its amino acid sequence contained 3 cysteine protease active cites. 1029 bp ORF 
sequence of SpCathL encoded 342 amino acids, and its amino acid sequence 
contained 3 cysteine protease active cites. 1158 bp ORF sequence of SpCathD 
encoded 385 amino acids, and its amino acid sequence contained 2 aspartic protease 
active cites. 
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